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BIBLIOMETRICS 
0. INTRODUCTION: 
Bibliometrics is a fast developing area in Information Science, which is 
defined as a discipline that investigates the properties and behaviour of 
information. 
It is a discipline concerned with the study of property and behaviour of 
information as well as the factors influencing the flow of information. This 
interdisciplinary science is derived from and related to such fields as 
Mathematics, Logic, Linguistics, Psychology, Computer Technology, 
Operational Research, Graphic Arts, Communication, Library Science, 
frtanagement and other similar fields. 
In short, information science is an extension of library science and 
expansion of reference service. 
In the present age no single library can afford to acquire each and every 
document because of the evergrowing number of bibliographic units like 
books, periodicals, corresponding increase in the size of library collection, 
number of readers, issue of library materials, increasing cost of journals, 
number ol"catalogue cards, changes in search strategy and so on. 
The only remedy of these problems seems the procurement of limited 
and selected journals. 
A new technique has emerged to identify the pattern of publications, 
authorship, citations used for a subject etc. over a period of time and thereby 
offering insight into dynamics of the area under a particular study. That 
technique is known today as Bibliometrics. 
1. BIBLIOMETRICS 
Bibliometrics is a relatively new subject of recent origin. It is that 
branch of Information Science, which lies between the border areas of the 
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social sciences and physical sciences. It is a quantitative study of various 
aspects of literature on a particular topic and is used to identify the pattern of 
publication, authorship, citation and, or secondary journal coverage with the 
objective of getting an insight into the dynamics of the growth of knowledge in 
the areas under consideration. EHbliometrics has gained significance in recent 
years because of its practical application in various library operations and 
services. It is estimated that out of total periodical literature published in library 
and information science at global level, 25% are on bibliometric studies. 
2. BIBLIOMETRICS: MEANING AND DEFINITIONS 
In general Bibliometrics is that branch of science, which studies the 
behaviour of information. 
Traditionally Bibliometrics is associated with the quantitative 
measurement of documentary materials. 
Etymologically the term Bibliometrics is composed of two distinct parts 
i.e. "biblio' and 'metrics'. The word 'biblio' is derived from the combination of 
the Latin and Greek word 'biblion', meaning book, paper, on the other hand the 
word 'metrics' indicates the science of meter i.e. measurement and is also 
derived either from the Latin or Greek word 'metrics' or 'metrikons' each 
meaning measurement. So, Bibliometrics connotes the science of measurement 
pertaining to books or documents. 
Diverse interpretation of the term have been put forwarded by many 
authors over the years. 
Definitions 
Bibliometrics is that branch of science which studies the behaviour of 
information. 
We can also say that 'Bibliometric' is that branch of information theory 
that attempts to analyse quantitatively the properties and behaviour of recorded 
knowledge. 
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It has been defined by different people in different ways. 
i) Raising' (1962): 
"The assembling and interpretation of statistics relating to books and 
periodicals ... use of books and journals and to ascertain in many local 
situations the general use of books and journals". 
ii) A. Pritchard^ (1968): 
"Application of mathematical methods to books and other media of 
communication". 
iii) R.A. Fairthorne^ (1989): 
"Quantitative treatment of the properties of recorded discourse and 
behaviour appertaining to it". 
iv) D.T. Hawkins^ (1977): 
"The quantitative analysis of the bibliographic features of a body of 
literature". 
v) W.S. Potter^: 
"The study and measurement of the publication pattern of all forms of 
written communication and their authorship". 
vi) I.N. Sengupta*": 
"Organisation, classification and quantitative evaluation of publication 
pattern of all macro and micro communication along with their authorship by 
mathematical and statistical calculas". 
1. RAISING (ML). Statistical bibliography in the health science. Bulletin of the Medical Library 
Association. 50; 1962; 450-451. 
2. PRITCHARD (A), Statistical Bibliography on bibliometrics. Journal oj Documentation. 25; 1989; 
348-49. 
?•<. FAIRTHORNB (RA). Empirical hyperbolic distribution (Bradford, Zipf Mandellbert) bibliometrics 
description and predictions. Journal of Documentation. 25; 1969; 319. 
4. HAWKINS (DT). Unconventional use of online information retrieval system; online bibliometric 
studies. Journal of American Society. 28( 1); 1977; 13-18. 
5. POTTER (WG). Introduction to bibliometrics. Library Trends. 30; 1981; 151. 
6. SENGUPTA (IN). Bibliometrics: A bird's eye view. lASL/C Bulletin. 30(4) 1985, 167-174. 
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vii) British Standard Institute (BSI):' 
"The study of the use of documents and patterns of publication, in which 
mathematical and statistical methods have been applied". 
These definitions show that bibliometrics aims at the examination of the 
statistical distribution of the process relating to: 
i. The utilization of document 
ii. Library staff; and 
iii. Library users. 
It helps to evaluate "information process and information handling in 
libraries and information centers". 
3. GENESIS OF THE TERM BIBLIOMETRICS 
The term Bibliometrics has a very recent origin. It has emerged as thrust 
area of research involving different branches of human knowledge. 
The first study regarding bibliometrics was conducted in 1917 by 'Cole' 
and 'Eaie'.^ They wrote on the 'The History of Comparative Anatomy; Part-I : 
A Statistical Analysis'. So the term for the first time used as 'Statistical 
Analysis'. 
Hulme^ in 1923 used the terni 'Statistical Bibliography'. According to 
him, "the purpose of Statistical Bibliography is to shed light on the process of 
written communication and of the nature and course of development of a 
discipline by means of counting and analyzing its various facets of written 
communication". 
Henkle (1938), Gosnell (1934-44), Barker (1966) also used the same 
term i.e. 'Statistical Bibliography'. 
1. BRITISH STANDARDS INSTITUTION: British standards of documentation terms. 1976. BSI, 
London, P7. 
2. COLE (FJ), AND BALE (NB). The history of comparative anatomy Part-I, 1917. A Statistical 
analysis of literature science progress, P 578-96. 
3. HULME (E Wyndham). Statistical bibliography in relation to the growth of modem civilizatio. 
1932. Butler and Tunner Grafton, London, P9. 
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In 1968, A. Pritchard' analyzed the term with Statistics and 
Bibliography on Statistics. Therefore, he coined another term called 
'Bibliometrics'. 
Hence, the term bibliometrics has a very recent origin. 
Bibliometrics is just one of the many sciences whose name ends with 
metrics. Some well established subdisciplines like, Librametrics, 
Scientometrics, Informetrics and Webometrics etc. give some broader and 
narrower extension of human ideas. 
The term Librametry historically appeared first in 1948. It was 
suggested by great Indian library scientist Dr. S.R. Ranganthan.^ Under this 
term he suggested using of mathematical and statistical method for analyzing 
library activities and library resources. But this term did not take its place in 
library science and was forgotten for many years. Later it was called 
'Librametrics'. 
The term 'Scientometrics' was suggested by two Russians named V. 
Nalimore and Z. Mulchinko in their book entitled "Scientometrics'' the 
investigation of science as development of information process in 1969. 
According to them Scientometrics is a complex of quantitative methods, which 
are used to investigate the process of science. 
Scientometrics is a new emerging discipline which uses bibliometric 
measurement for evaUiation of factors like scientific progress, levels of 
scientific development, social relevance and impact of the application of 
science and technology on society. 
The FlD's term Informetrics was suggested by German scientist 
Blackert and S.Z. Zyget in 1982 as a newly formed branch of science, using 
1. PRITCHARD (A) Statistical bibliography on bibliometrics. Journal of Documentation. 25; 1989; 
348-49. 
2. RANGANATHAN (SR). Librametry and its scope. DRTC seminar 7, Paper DA, Bangalore: DRTC; 
1969, P 144-161. 
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mathematical and statistical methods to investigate scientific and technical 
information on theoretical level and practical activities. 
Recently a new growth area in Bibliometrics has been in the emerging 
field of Webometrics or Cybermetrics as it is often called. Webometrics can 
be defined as using of bibliomelric techniques in order to study relationship ol' 
different sites on World Wide Web (www), such techniques may also be used 
to map out (called "scientific mapping" in the traditional bibliometric research 
area of the web)some other well established sub disciplines like, Econometrics, 
Psychometrics, Sociometrics and Biometrics, etc. 
4. BIBLIOMETRICS: SCOPE AND PURPOSE 
The scope of bibliometric includes the studying of relationship within a 
literature of describing a literature. Bibliometric studies are generally based on 
quantitative measurements without any qualitative evaluation. They arc, 
therefore considered only as partial indicators of scientific progress. 
1. It sheds light on the process of written communication and on the nature 
and course of development by a descriptive means of counting and 
analyzing the various facets of written communication. 
2. It provides information about the structure of knowledge and how it is 
communicated. 
3. The scope of bibliometrics includes studying the relationship with a 
literature (cilalion studies) or describing a literature typically, these 
descriptions focus on consistent patterns, involving authors, 
monographs, journals or subject/language. 
4. It is a quantitative science and it is divided into two basic categories, 
i. Description bibliometrics (productivity count) 
a) Geographic 
b) Time period; and 
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c) Disciplines 
ii. Evaluative bibliometrics (literature usage count) 
a) Reference count; and 
b) Citation count. 
The descriptive Bibliometrics further includes the study of the number 
of publications in a given field or productivity of literature in the field for the 
purpose of comparing the amount of production during different periods or the 
amount produced in different subdivisions of the field. This kind of study is 
made by a count of the papers, books and other writings in the field or often by 
a count of these writings which have been abstracted in specialized abstracting 
journals. 
Evaluative Bibliometrics includes the study of literature used by 
research worker in a given field. Such a study is often made by counting the 
references cited by a large number of research workers in their papers. 
5. UTILITY OF BIBLIOMETRICS IN RESEARCH 
At present, bibliometric work often provides the background for more 
practical task. It is an established technique covering a wide area of knowledge. 
It has, therefore, been able to involve scholars from many of these disciplines. 
Consequently, it has, attracted scholars from different disciplines or their 
respective fields. Day by day, it is attaining sophistication and complexity 
having national, international and interdisciplinary character. It has established 
itself as viable and distinctive research technique for studying science of 
science based on bibliographic data. As a matter of fact, its backbone lies in its 
sound theoretical foundation most efficiently and effectively laid by some 
pioneers like Gross, Lotka, Bradford, Zipf, Derek J.de, Solla Price, Bookstein, 
Massavesik, Cole brother, Pritchard, Garfield, Hulme, Fairthorne and many 
others who are not basically librarians, but belong to different branches of 
knowledge. 
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Bibliometrics also provides information about the structure of 
knowledge, its classification studies give information about the subject, 
language and country relationship, which is based on literary warrant 
Bibliometrics is very useful in any field of research or in any discipline or it 
can be used in small and manageable ways by individuals, to improve some 
part of library or information service. 
6. BIBLIOMETRICS: ITS LAWS 
As Bibliometric law evolved, a series of laws have developed within an 
academic discipline. These laws help researchers to study some common 
activity. Examples of activities would be the use of library materials, author 
productivity or the dispersal of articles, on a particular subject. Some of the 
more well known laws are Bradford's, Lotka's and Zipf s law. These are the 
fundamental laws which are as follows: 
6.1. Bradford's Law* (1948): 
Samuel C. Bradford first formulated his law in 1932 but it did not 
receive wide attention until the publication of his book 'Documentation' in 
1948. He, while searching for papers in Applied Geophysics and on 
Lubrication, noticed the scattering of papers among the scientific journals 
sharing a common pattern. 
He described it as "If scientific periodicals are arranged in order of 
decreasing productivity of articles on a given subject that may be divided into a 
nucleus of periodicals more particularly devoted to the subject and several 
groups or zones containing the same number of articles as the nucleus and 
succeeding zones will be as: 
l:n:n^ 
(where n = multiplier) 
1. BRADFORD (SC). Sciences of information on specific subject. Engineering. 137, 1934; 85-86. 
(BiSCiometrics 
Bradford also plotted graph of the cumulative number of source items 
R(n) versus the logarithm values of the cumulative number of journals (log n). 
Such a graph, is sometimes called as 'Bradford's Bibliograph': 
Log (n) 
1.1 
The graph being as a rising curve API, and then continues as a straight 
line. The rising part of the graph represent the nucleus of highly productive 
journals. The points PI, P2 and P3 on the bibliograph are the boundaries of 
three equi productive zones in which the same number of articles as the nucleus 
derived from an increasingly larger number of journals. 
6.1,1. Application of Bradford's Law 
Bradford's law has been shown to be applicable to bibliographies as 
well as to larger aggregates of literature. The law has been applied to studies of 
dispersion of literature, mostly in the field of Science, Engineering and 
Medicine. Most of these are citation studies which consist of ranking of journal 
titles on the basis of the frequency of citations made of those titles in published 
literature. 
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Ranked list of journals can be used as a tool in the development and 
management of journal collections in libraries. Studies on the scattering of 
literature enable designers and managers of libraries and information centers to 
ensure the following type of questions -
i) What would be the cost of collecting all the journals relevant to a given 
topic? 
ii) What fraction of the total coverage would be available at any specified 
limit of cost? 
iii)What is the optimum distribution of journal collections as between a 
central reference point and satellite developmental or regional 
collections? 
iv) How can a given collection best be subdivided into collection of 
primary, secondary, and tertiary relevance or into stores requiring 
frequent, occasional or only rare cases? 
6.2. Zipf s Law' (1933): 
It relates to the frequency of word occurrence. Zipf derived his law 
from the empirical law of least effort. He said that there is relationship between 
the rank of a word and its frequency of textual matter, if the words are arranged 
in their decreasing order of frequency of occurrence in a long text. 
This law states that, "in a long textual matter if the words are arranged in 
their decreasing order of frequency then the rank of any given word of the text 
will be inversely proportional to the frequency of occurrence of the words". 
If 'r' is the rank of a word and 'f is its frequency, then mathematically 
Zipf s law can be stated as follows: 
r oc (1/f) =:2> rf = c, is a constant 
I. ZIPF'S (GK). Human behaviour and the principle of the least efforts: an introduction to human 
ecology. 1949. Mass edition - wesely. 
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He found that by multiplying the numerical value of each rank (r) by its 
corresponding frequency (f) be obtained a product (c) that is constant 
throughout its text e.g. 
TABLE 1.2 
RANKING OF WORD OCCURRENCE 
Rank (r) 
1 
2 
3 
4 
5 
Frequency (f) 
400 
200 
133 
100 
80 
Products (c) 
400 
400 
399 
400 
400 
The above table shows distribution of words inversely proportional to the 
frequency of occurrence of the word. 
6.3. Lotka's Law' (1926): 
Alfred J. Lotka was a Mathematician, supervisor of mathematical 
research in the Statistical Bureau of the Metropolitan Life Insurance Company 
from 1924 to 1933. It was during this time, 1926, that his definitive work,later 
called Lotka's law was produced. His investigation was a productivity analysis 
counting names and the number of publications listed for each, the coverage 
was for only A and B names in Chemical Abstracts for 1907 to 1916 and for 
Averbach's Geschichtajelh der Physik from its beginning through 1900. The 
data were tabulated and plotted, from which Lotka developed a "general 
1. LOKTA (AJ). The frequency of distribution of scientific productivity. Journal of Washington 
Academy of Science. 16; 1926; 317. 
11 
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formula for the relation between the frequency y of persons making x 
contributions" as x^y ^ const... 
In 1926, Alferd J. Lotka, statician in an insurance company proposed his 
'Inverse Square Law' correlating contributors of scientific papers to their 
number of contributions. He claims that, "a large number of the literature is 
produced by a small number of authors and it is distributed so as the number of 
authors productivity n paper is approximately proportional to 1/n^  
Author a (1/n )^ 
(Where n is the number of contributions on articles). 
For this, he analyzed the decannial index of chemical abstract from 
1907-1916. He collected 6891 names of the authors contributing 1,2,3 etc. 
entries in literature. 
On the basis of this data, Lotka deduced a general equation, for the 
relation between the frequency 'y' of persons making 'x' contributions as 
follows: 
x"y = constant 
If n = 2 then, the result as follows. 
In the case examined it found that number of persons making 2 
contributions is about one fourth of those making one contribution, the number 
making 'n' contributions is about 1/n of those making one and the proportion 
of all contributions is about 60%. 
In other words, for every 100 authors contributing one article, 25 will 
contribute two articles, about 11 will contribute 3 articles and 6 will contribute 
4 articles and so on. The observed figure for single article authors were 57.09% 
for Chemical Abstract data (6891 contribution) and 59.2% for Physical data 
1,325 contributions). Though, the law was based on the study of Chemistry and 
Physics literature, later it generated much interest and attracted the attention of 
researchers and it has been applied and tested in many other fields. 
12 
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TABLE 1.3 
RANKING OF AUTHORS 
No. of Authors 
100 
25 
11 
6 
4 
No. of Articles 
I 
2 
3 
4 
5 
6.4. OTHER LAWS 
The other important laws that need to be mentioned here are: 
6.4.1. Price's Square Root Law of Scientific Productivity: 
This law was given by Derek De Salla price in 1963. This law states 
that, "half of the scientific papers are contributed by the square root of the total 
number of scientific authors". 
6.4.2. Garfield's Law of Concentration: 
Eugene Garfield enunciated this law in 1971. This law states, that "A 
basic concentration of journals is the common core of nucleus of all fields". 
6.4.3. Sengupta's Law of Bibliometrics: 
Sengupta has put this law in 1973 which is also known as off setting 
weightage formula for re-ranking periodicals to avoid discrimination against 
new journals, which necessarily have fewer citations credits. This is basically 
an extension of the Bradford's law. 
13 
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It states that "during phase of rapid growth of knowledge in a scientific 
discipline, articles of interest to that discipline appear in increasing number of 
periodicals distant from that field'*. 
Mathematically this law stands in the following form: 
F (x+y) = a + b log (X + y) 
where F (x + y) is the cumulative number of references in the first (x+y) 
most productive journals, x indicates number of journals in the same discipline 
and y stands for journals of unrelated discipline (y>x) and a and b are two 
constants. 
7. BIBLIOMETRICS : ITS SUBDIVISIONS 
i) Operation research (Linear programming transport problems). 
ii) Statistics (Multivariable techniques, trends, correlations). 
iii) Bibliometric law (laws of Zipf, Lotka, and Bradford). 
iv) Citation analysis (Networks, Science policy). 
v) Circulation theory (Models). 
vi) Information theory 
vii) Theoretical aspects of information and retrieval. 
8. BIBLIOMETRICS : ITS APPLICATIONS 
Al present bibliometric techniques are being applied to get factual and 
accurate data in the transfer and handling of information. According to Narin 
and Moll, "The most active area of modern bibliometric is concerned with 
citation". Gross and Gross were the first to apply bibliometric techniques to the 
problem of Chemical library acquisition. 
As bibliometric lies between the border areas of social sciences and 
physical sciences; its techniques have extensive applications equally in 
14 
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sociological studies of science, information management, librarianship, history 
of science and also in some other branches of social science and sciences. 
Some of the areas where bibliometric techniques are consistently being 
applied are enumerated here: 
> to identify research trends and growth of knowledge. 
> to estimate comprehensiveness of secondary periodicals. 
> to identify users of different subjects 
> to identify authorship and its trends in documents on various subjects. 
> to measure the usefulness of adhoc and retrospective SDI services. 
> to forecast past, present and future publishing trends. 
> to develop experimental models correlating existing ones. 
> to identify core periodicals in different disciplines. 
> to formulate an accurate need-based acquisition policy within the 
limited budgetary provision. 
> to adopt an accurate weeding and stacking policy. 
> to initiate effective multi-level network system. 
> to study obsolescence and dispersion of scientific literature (clustering 
and coupling of scientific papers). 
> to predict productivity of publishers, individual authors, organizations, 
country or that of an entire discipline. 
> to design automatic language processing for auto-indexing, and 
abstracting and auto-classification; and 
> to develop norms for standardization. 
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9. LIMITATIONS IN APPLICATION 
No doubt, that bibliometric studies are very much helpful in achieving 
better services to library and information users and efficiency in information 
system and services management envisioned in Ranganathan's Five laws of 
library science. 
But inspite of that, there are some limitations in application of 
Bibliometric laws. Though most of the studies tends to support the Bradford's 
distribution, some other researchers could not get the satisfactory results. Gross 
found that research papers among physics journal deviated from, that predicted 
by Bradford's law. Out of 50 bibliographies studied by Chonez, only six 
followed the law, he calls the law pseudo-scientific. 
In the case of Lotka's law it was found to fit in most cases. However 
the value of indexing was found vary for different groups of scientists. 
Another problem with Lotka's law is that it totally ignores the potenfial 
authors who have not produced any publication so far. 
In case of Citation Analysis, the common arguments against it are: 
> Too much of self-citation and in house citation. 
> Practice or citing only to get the favour of the powerful or to appease 
others. 
> Citation is given just to dress up the paper. 
> Variation of citation rate with type of paper and speciality. 
> Negative citation. 
Because of all these limitations the empirical nature of these laws are 
generally questioned. 
10. CONCLUSION 
Inspite of its some limitations, Bibliometric analysis has now become a 
well established part of infonnation research, and quantitative approach to the 
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description of documents and examination of services is gaining ground both in 
research and practice. 
Bibliometric studies have enabled to develop a body of theoretical 
knowledge and a group of technique and have facilitated its application for the 
further growth of knowledge based on bibliographical data. The past work by 
Lotka, Bradford and Zipf have been valuable in helping the librarian to assess 
the patterns of authorship, identifying the core collections and designing better 
retrieval systems. Bibliometric data provides precise and accurate observation 
particularly in the study of science and scientists. The information scientist 
makes use of this technique for economical and efficient management of 
material and service. The sociologist of science continues to utilize 
bibliometric techniques to analyze the structure of science. While, the 
historians found these techniques very useful in the development of an 
innovation university. Administration and officials of governmental agencies 
have been it as a tool for evaluating the effectiveness of their research 
programmes. The importance of bibliometric studies can be seen by estimating 
the literature on this topic. The literature on bibliometric studies occupies more 
than 25% of the total contribution in library and information science. 
Thus, the technique seems very promising in the realm of practical 
knowledge. In recent years, Bibliometric techniques present themselves as key 
to objective evaluation. 
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MYOPIA 
0. INTRODUCTION: 
l:yc, a sense organ that acts as a photoreceptor is capable of image 
formation. It is the organ of vision. It receives light energy, transforming it into 
nerve stimulus, which in turn is transferred to the brain by nerve fibers. The 
human eye is globular in shape, and hence is sometimes called the globe. 
1. STRUCTURE OF EYE: 
Often compared with a camera the eye is conveniently described in 
terms of its walls, cavities, and lens. 
1.1 The wall: 
The wall of the eye consists of three distinct layers or tunics which from 
outward to inward, are termed the fibrous, vascular, and sensory tunics. 
/ . / . / . Fibrous Tunic: This continuous, outermost fibrous tunic comprises a 
transparent anterior portion, the cornea, and a tough posterior portion, 
the sclera. 
i. Cornea: Its major constituent is connective tissue (both cells and fibers), 
regularly arranged and bordered on both anterior and posterior surfaces 
by an epithelium. The anterior epithelium is stratified, ectodermal in 
origin, and continuous with the epithelium lining the eyelids. The 
posterior epithelium is only one cell thick perhaps mesodermal in origin, 
and ends at the limbus. 
ii. Sclera: This connective tissue tunic provides support for the eye and 
serves for the attachment of the muscles that move it. 
iii. Limbus: Located at the angle of the anterior chamber, this small, 
circular transitional zone between the cornea and the sclera houses the 
major route for the discharge of aqueous human from the anterior 
chamber: a circular venous sinus (canal of schlemin) for transport of this 
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fluid to the venous system, and a very porous mass of tissue which links 
this sinus with the anterior chamber. 
1.1.2. Vascular Tunic: The vascular tunic makes up the middle layer of the 
wall of the eye. It does not form a continuous layer around the eye but is 
deficient anteriorly, where the opening as termed the pupil. Beginning at 
the pupil, three continuous components of vascular tunic can easily be 
recognized, the iris, ciliary body and choroid. 
i. Iris: The iris is a spongy, circular diaphragm of loose, pigmented 
connective tissue separating the anterior and posterior chambers and 
housing a hole, the pupil is in its center. 
ii. Pupil: The shape of the pupil varies considerably among human beings. 
Both circular and slitlike pupils are found in human being. 
iii. Ciliary Body: The ciliary body triangular in section is continuous with 
the root of the iris. 
iv. Choroid: The choroid is the most posterior portion of the vascular tunic. 
It is directly continuous with the subepithelial portion of the ciliary body 
and consists primarily of blood vessels embedded within deeply 
pigmented connective tissue. 
1.1.3. Sensory Tunic: The retina is the sensory tunic of the eye. It has the form 
of a cup closely applied to the inner portion of the choroid, and 
internally, it is slightly adherent to the semisolid vitreous body. 
Interiorly, the sensory layer of the retina terminate at the liplike ora 
serrate, where they become continuous with the nonsensory epithelium 
lining the ciliary body. 
Pigmented Epithelium, Tapeta Lucids and Visual cells are the parts of 
retina. 
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1. 2. Cavities: 
Three cavities or chambers are present within the eye anterior, posterior, 
and vitreous. The anterior and posterior chamber are continuous with one 
another at the pupil and are filled with a fluid the aqueous humor, which is 
continuously secreted by the ciliaiy body and removed by the sinus venosus. 
The eye is normally maintained in a distended state by the (intraocular) 
pressure created by this fluid. The vitreous cavity, on the other hand, is filled 
with semisolid material, which is fixed in amount and relatively permanent. 
1.3. Lens: 
The lens is a transparent body, supported by thin suspensory fibres and 
by the vitreous body behind and by the iris in front. It is completely cellular, 
the anterior cells forming a thin epithilium, and the posterior cells, much 
elongated, forming the so-called lens fibers. The entire lens is surrounded by an 
elastic capsule which serves for the attachment of the ciliary zonule. 
2. FUNCTIONSOF EYE: 
Eye is like a camera. The internal object is seen like the camera takes the 
picture of any object. Light enters the eye through a small hole called the Pupil 
and is focused on the retina, which is like a camera film. Eye also has a 
focusing lens, which focuses images from different, distances on the retina. 
The coloured ring of the eye, the Iris controls the amount of light entering the 
eye. It closes when light is bright and opens when light is dim. A tough white 
sheet called Sclera covers the outside of the eye. Front of this sheet (Sclera) is 
transparent in order to allow the light to enter the eye, the Cornea. Ciliary 
muscles in ciliary body control the focusing of lens automatically- Choroid 
forms the vascular layer of the eye supplying nutrition to the eye structures. 
Image formed on the retina is transmitted to brain by Optic Nerve. The image 
is finally perceived by brain. A jelly like substance called Vitreous humor fill 
the space between lens and retina. The lens, iris and cornea are nourished by 
clear fluid. Aqueous humor, formed by the ciliary body and fill the space 
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between lens and cornea. This space is known as Anterior Chamber. The 
fluid flows from ciliary body to the pupil and is absorbed through the channels 
in the angle of anterior chamber. The delicate balance of aqueous production 
and absorption controls pressure within the eye. 
3. MYOPIA: 
The terms Myopia, nearsightedness and shortsightedness are often used 
interchangeably • Myopia is the medical term for nearsightedness. It is a 
common vision defect in which a person sees close objects more clearly and 
distant objects appear blurry. Myopia, occurs when light entering the eye 
focuses in front of the retina instead of directly on it. This is caused by a cornea 
that is steeper, or an eye that is longer, than a nonnal eye. Nearsighted people 
typically see well up close, but have difficulty seeing far away. This problem is 
often discovered in school-age children who report having trouble seeing the 
chalkboard. Myopia is a vision problem experienced by upto about one third of 
the population. 
Myopia occurs when the eyeball is too long or the cornea is too curved 
so light entering our eye cannot focus correctly. If one has Myopia, his/her 
cornea and lens have too much focus in power, bending light rays to meet at a 
point in front of the retina. 
4. SYMPTOMS AND SIGNS: 
Myopia is considered to be primarily a hereditary disorder, meaning that 
it runs in families. People are generally born with a small amount of hyperopia 
(farsightedness), but as the eye grows this decreases and Myopia does not 
become evident until later. Because of this, it is sometimes argued that Myopia 
is not inherited, but acquired. Some eye care professionals believe that a 
tendency toward Myopia may be inherited, but the actual disorder results from 
a combination of environmental and genetic factors. Environmental factors 
include close work, stree and eye strain. 
In short the symptoms and signs of Myopia are as follows: 
24 
Myopia: Jin Introduction 
> Nearsighted people often have headaches or eyestrain. 
> Difficulty in seeing distant objects. 
> Difficulty watching movies. 
> Difficulty in reading a chalkboard at school. 
> Difficulty in driving a car 
> Sight seems better if squinting 
> Blurry distance vision 
> Redness of the eyes 
> Eye pain 
> Watering of the eyes 
5. TYPES OF MYOPIA: 
There are many types of myopia. Some common types include: 
5.1. Physiologic Myopia: 
By far the most common type of myopia is physiologic myopia. It 
develops sometime between the ages of 5-10 years and gradually progresses 
until the eye is fully grown. This may include: 
i) Axial Myopia (The eyeball is too long). 
ii) Refractive Myopia (Cornea and lens-bending properties are too 
strong) 
5.2. Pathologic Myopia: 
It is a far less common abnormality. This condition begins as 
physiologic Myopia, but rather than stabilizing, the eye continues to enlarge at 
an abnormal rate. 
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5.3. Progressive Myopia: 
This more advanced type of Myopia may lead to degenerative change in 
the eye. 
5.4. Acquired Myopia: 
Occurs after infancy. This condition may be seen in association with 
uncontrolled diabetes and certain types of cataracts. Antihypertensive drugs 
and other medications can also affect the refractive power of the lens. 
5.5. Curvature Myopia: 
It occurs when curvature of the refractive surfaces, through which light 
has to pass before it focuses in front instead of on the retina. 
5.6. Index Myopia: 
It occurs due to change in refractive index of the eye media. 
6. DIAGNOSIS AND TESTS: 
The diagnosis of myopia is typically made during the first several years 
of elementary school when a teacher notices a child having difficulty seeing the 
chalkboard, reading or concentrating. The teacher or school nurse often 
recommends an eye exam by an ophthalmologist or optometrist. An 
ophthalmologist-M.D. or Doctor of Osteopathy (D.O.) is a medical doctor 
trained in the diagnosis and treatment of eye problems. Ophthalmologist also 
perform eye surgery. An optometrist (O.D.) diagnosis and manages and /or 
treats eye and visual disorders. In many states, optometrists are licensed to use 
diagnostic and therapeutic drugs. 
The diagnosis and tests of Myopia are as follows: 
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6.1. Vision Test and Refraction: 
Nearsightedness or Myopia is detected with a vision test and refraction. 
A patient's distance vision is tested by reading letters or numbers on a 
chart posted a set distance away (usually 20 ft). The doctor has the patient view 
images through a variety of lenses to obtain the best correction. The doctor 
also examines the inside of the eye and the retina. 
6.2. Slit Lamp Exam: 
An instrument called a slit lamp is used to examine the cornea and lens. 
The eyeglass prescription is written in terms of diopters (D), which measure the 
degree of refractive error. Mild to moderate Myopia usually falls between-LOO 
D and-6.00 D. Normal vision is commonly referred to as 20/20 to describe the 
eye's focusing ability 20 ft away from an object. For example, 20/50 means 
that a myopic person must be 20 ft away from an eye chart to see what a 
normal person can see at 50 ft. The longer the bottom number, the greater the 
myopia. 
6.3. Test of the muscles which move the eyes 
6.4. Measurement of the pressure of fluid in the eyes 
6.5. Retinal examination 
6.6. Visual acuity, both at a distance (Shellen), and close up (Jaegar). 
7. TREATMENT: 
People with myopia have three main options for treatment: eyeglasses, 
contact lenses, and for those who meet certain criteria, refractive eye surgery. 
7.1. Eye glasses: 
Eyeglasses are the most common method used to correct myopia. Concave 
glass or plastic lenses are placed in frames in front of the eyes. The lenses are 
ground to the thickness and curvature specified in the eyeglass prescription. 
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The lenses diverge the light rays so they focus further back, directly upon the 
retina, producing clear distance vision. 
7.2. Contact Lenses: 
Contact lenses are a second option for treatment. Contact lenses are 
extremely thin round discs of plastic that are worn on the eye in front of the 
cornea. Although there may be some initial discomfort, most people quickly 
grow accustomed to contact lenses. Contact lenses rest on a thin layer of 
tearfilm on the front surface of the eye (the cornea). Various derivatives of 
acrylic material are used in the manufacture of contact lenses can be of 3 types; 
7.2.1. Hard contact lenses: made from a material called PMMA, are virtually 
obsolete. 
7.2.2. Rigid gas permeable lenses (RGP): are made of plastic that holds its 
shape but allows the passage of some oxygen into the eye. Some believe that 
RGP lenses may halt or slow the progression of myopia because they maintain 
a constant, gent le pressure that flattens the cornea. A procedure called 
orthokeratologyacts on this principle of "corneal moulding", however, when 
contact lenses are discontinued for a period of time, the cornea will generally 
go back to its original shape. Rigid gas permeable lenses offer crisp, clear, 
sight. Soft contact lenses are made of flexible plastic and can be up to 80% 
water. 
7.2.3. Soft lenses: offer increased comfort and the advantage of extended wear; 
some can be worn continuously for up to one week. 
While oxygen passes freely through soft lenses, bacterial contamination 
and other problems can occur, requiring replacement of lenses on a regular 
basis. It is very important to follow the cleaning and disinfecting regimens 
prescribed because protein and lipid buildup can occur on the lenses, causing 
discomfort on risking infection,. Contact lenses offer several benefits over 
glasses, including better vision, less distortion, clear peripheral vision, and 
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cosmetic appeal. In addition, contacts don't steam up from changes in 
temperature or perspiration. 
7.3. Refractive eye Surgery: 
For people who find glasses and contact lenses inconvenient or 
uncomfortable, and who meet selection criteria regarding age, degree of 
myopia, general health etc., refractive eye surgery is a third treatment 
alternative. 
Developed during the last two decades there are three types of corrective 
surgeries available: 
7.4. Radical Keratotomy: 
Radical Keratotomy (RK), the first of these procedures made available, 
is considered the riskiest. The surgeon uses a delicate diamond tipped blade, a 
microscope, and microscopic instruments to make several spoke-like, "radial" 
incisions in the non-viewing (peripheral) portion of the cornea. The slits 
surgically alter the curve of the cornea, making it flatter, which may improve 
the focus of images onto the retina. 
7.5. Photorefractive Keratectomy: 
Photorefractive Keratectomy (PRK) involves the use of a computer to 
measure the shape of the cornea. Using these measurements, the surgeon 
applies a computer controlled laser to make modifications to the cornea. The 
PRK procedure flattens the cornea by vapourizing small amounts of tissue from 
the cornea's surface. Only two examiner lasers are approved by the FDA for 
PRK, although other lasers have been used. Phototrfractive keratectomy can be 
used to treat mild to moderate forms of myopia. The cost is approximately 
$2,000 per eye. 
7.6. Laser-assisted in Situ Keratomileusis: 
Laser-assisted in Situ Keratomileusis (LASIK) is the newest of these 
procedures and, is still under clinical investigation. It is recommended for 
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moderate to severe cases of myopia. A variation on the PRK method, LASIK 
uses lasers and a cutting tool called a microkeratome to form a circular flap on 
the cornea. The cornea is treated with a laser to change the shape and focusing 
properties, then the flap is replaced. 
All of these surgical procedures carry risks, the most serious being 
corneal scarring, corneal rupture, infection, cataracts and loss of vision. Since 
refractive eye surgery doesn't guarantee 20/20 vision, it is important to have 
realistic expectations before choosing this treatment. In a 10-year study 
conducted by the National Eye Institute, over 50% of people with radial 
keratotomy gained 20/20 vision, and 85% passed a driving test (requiring 20/40 
vision), after surgery, without glasses or contact lenses even if near-perfect 
vision is gained, however, there are potentially irritating side effects, such as 
postoperative pain, poor night vision, variation in visual acuity, light sensitivity 
and glare, and optical distortion. Refractive eye surgeries are considered 
elective procedures and are rarely covered by insurance plans. 
8. ALTERNATIVE TREATMENT: 
Some eye care professionals recommed treatments to help improve 
circulation, reduce eye strain, and relax the eye muscles. It is possible that by 
combining exercises with changes in behaviour, the progression of Myopia 
may be si owed or prevented. 
Alternative treatments include: visual therapy (also referred to as vision 
training or eye exercises); discontinuing close work; reducing eye strain (taking 
a rest break during periods of prolonged near vision tasks); and wearing 
bifocals to decrease the need to accommodate when doing close-up work. 
9. PROGNOSIS: 
Glasses and contact lenses can (but not always) bring vision to 20/20. 
Refractive surgery can make permanent improvements for the right myopic 
candidates. 
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10. PREVENTION: 
Myopia is generally considered a hereditary condition, which means that 
it runs in families. From this perspective there is nothing that c an be done to 
prevent this disorder. However, because (lie percentage of people with inyopia 
in the United Slates has steadily increased over the last 50 years, some believe 
that the condition results from a combination of genetic and environmental 
factors. If this is true, then it may be possible to prevent or control myopia by 
reducing close work; reading and close work, and by wearing corrective lenses 
as prescribed. Everyone should have regular eye exams to see if the 
prescription has changed or if any other problems have developed. This is 
particularly important for people with high (degenerative) myopia who may be 
at a greater risk of developing retinal detachments or other problems. 
Myopia can be avoided to some extent by following some factors: 
10.1. Risk Factors: 
Be aware of risk lactors that can affect the sight, liye health should be 
made a priority by eating nutritiously, quitting smoking and avoiding 
dangerous UV rays from the sun. 
10.2. Safety: 
Safety including eye safety should be the first priority at home, in the 
work place, while playing or watching sports and outdoors. Literature on how 
to keep the eyes safe and prevent needless eye injuries should be read. 
10.3. Some other Factors: 
> Hold the work as far away as possible. 
> Use as much light as possible in order to reduce the size of the pupil 
and consequently, the accommodation 
> Look into the distance frequently to relax the accommodation. 
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U . CONCLUSION: 
Eye is a very delicate and important organ of the body. Though Myopia 
is a common vision defect, but it can affect one's life if it becomes chronic. 
There is no way to prevent nearsightedness. Reading and watching television 
do not cause nearsightedness. The use of eye glasses or contact lenses does not 
affect the normal progression of Myopia in the growth years-they simply focus 
the light so the nearsighted person can see distant objects clearly. 
But the recent study shows that 'Myopia' can be prevented by taking 
some precautions (if the person don't have the hereditary factor), for example 
avoiding strain, taking nutritious diets, proper light arrangement, etc. The 
International Myopia Prevention Association (IMPA) is a non profit 
organization dedicated to helping children save their vision. No products or 
services are sold on this website. The information is provided purely in the 
public interest. The President of IMPA is Donald Rehm, the author of 'The 
Myopia Myth: The Truth About Nearsightedness and How to Prevent It". He 
has dedicated his life to preventing Myopia in children. 
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BIBLIOMETRIC STUDY : OBJECTIVES AND 
METHODOLOGY 
0. INTRODUCTION 
This is the era of information explosion. Every time a new information 
comes. Due to rapid growth of information, a librarian faces so many problems 
in acquisition, collection, selection and organization of relevant documents 
within limited financial assistance and resources. To overcome these problems 
they need some techniques by which they can use the limited financial 
resources to the optimum. One of these techniques is 'Bibliometrics'. 
Bibliometrics is a quantitative study based on statistical and 
mathematical methods. Fhis study is helpful in management of scientific 
literature measuring the utility of periodicals and relationship between journals 
and subject area and also in knowing the most productive contribution in a 
given field. Therefore, to overcome the above problems there is a need of such 
type of study i.e. Bibliometric study. 
1. OBJECTIVES: 
Before starting any study, the objective of the study should be kept in 
mind by the researcher. The present study aims at identification and describing 
some of the characteristics of literature published in the field of'Myopia' over 
the period of 4 years (2000-2003) with a view to identify the place, language, 
year, subject area, forms of documents, country of origin from where the 
document is published. 
More precisely the main objectives of the present study are: 
i) To know the most productive country in the field of 'Myopia'. 
ii) To know the most common form of documents in a given literature. 
34 
(BiSCiometric Study: Objectives andMetfiodoCofly 
iii) To know the language(s) in which the most of Hterature on the 
subject has been pubHshed. 
iv) To know the eminent authors in the field of 'Myopia'. 
v) To know the rate of collaborative research. 
vi) To identify the scattering of subjects. 
vii) To prepare a ranked list of journals and to find out the core journals 
in the field of'Myopia'. 
viii) To find out chronological distribution of items. 
2. METHODOLOGY 
Research in any area calls for systematic methodologies. The 
methodology for conducting the bibliometric study can be diagrammatically 
presented in the following ways: 
2.1. L. Egghe's' Methodology: 
According to him the methodology of Bibliometrics is as follows: 
RAW DATA 
I 
STRUCTURING 
; 
CONCLUSON AND DECISION 
1. EGGHE(L). Methodological aspects of bibliometrics. Library Science with Slant to Documentation 
and Information Studies. 25, 3; 179-91. 
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The methodology of Bibliometrics followed in this project is following: 
Selection of Source Document 
I 
Collection of Data 
I 
Analysis and Interpretation of 
i 
Ranking 
of 
periodicals 
1 
Country 
wise 
distribution 
of items 
y r 
Subject wise 
distribution 
of items 
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1 
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distribution 
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i 
Language 
wise 
distribution 
of items 
1 
Form wise 
distribution 
of items 
\ 
Rani<ing 
of 
authors 
I 
Application of Bibliometric Laws 
I 
Conclusion 
2.2. Selection of Source Document: 
The tlrst step in this study is to select the source document from which 
data is to be collected. For this purpose INDEX MEDICUS has been consulted, 
which is published from National Library of Medicine, Washington, U.S.A., 
since 1964. Its periodicity is monthly. It is an authentic source in the respective 
field. 
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2.3. Collection of Data: 
1271 references has been collected on 5x3 (inches) catalogue cards from 
the four volumes of Index Medicus i.e. 2000, 2001, 2002 & 2003. Each card 
contained information about author, title name of periodical, year, place of 
publication, language and form of document. 
2.4. Analysis and Interpretation of Data: 
All 1271 References (cards) were arranged and rearranged in order to 
complete the following studies: 
2.4.1. Ranking of Periodicals: 
The main objective of this study is to identify the core periodicals 
containing the research literature on 'Myopia'. For this purpose, ranked list of 
periodicals were prepared. 
2.4.2. Country wise Distribution of Items: 
It is done to identify the place of origin of documents, which is given in 
Index Medicus. The entries were grouped on the basis of their place of origin. 
They were then counted and ranked in a table. 
2.4.3. Subject wise Distribution of Items: 
Though most of the literature on a given subject is published in core 
journals but sometimes some material of research value is published in the 
journals belonging to related fields. The information about the subject fields of 
periodicals was obtained from Ulrich's International Periodical^ Directory 
(42"'^  ed., 2004). This analysis identifies the core subjects as well as related 
subjects on the topic 'Myopia'. 
2.4.4. Year wise Distribution of Items: 
It is useful to know the occunence of source documents. This type of 
study reveals the number of works in a particular year in which the most of the 
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study is conducted. For this purpose a table showing year wise distribution has 
been prepared. 
2.4.5. Language wise Distribution of Items: 
In this study qn attempt has been made to analyze the language wise 
distribution of items. Since the source of document is of international level, and 
have comprehensive coverage and articles are published in almost all languages 
of the world, so researcher analyzed the items language wise. For the purpose 
of language wise analysis, the entries were grouped according to their language 
of origin. After this, they were counted and then prepared a ranked list of 
languages. 
2.4.6. Form wise Distribution of Items: 
The literature is published in different forms like books, bulletins, 
patents, articles, reports etc. The information regarding the form was collected 
from Index Medicus, tabulated to find out the most dominant form of literature. 
2.4.7. Ranking of Authors: 
It is done to know the most productive contributors in the subject. For 
the purpose of ranking of authors, the information about all the authors was 
retrieved, arranged and tabulated in the order of decreasing frequency of their 
contributions. 
2.5. Application of Bibliometric Laws: 
The whole study depends upon the application of Bibliometric laws such 
as Lotka, Bradford and Zipf s Laws. These laws were applied to the analyzed 
data to check their validity. 
CONCLUSION 
The last step of the study is to conclude the findings of the study that 
will trace the solutions towards the problem of the acquisition, organization and 
dissemination of the information for better management of the literature. 
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DATA ANALYSIS, INTERPRETATION AND 
PRESENTATION 
For collecting the required data on the topic 'Myopia' four volumes of 
Index Medicus for the year 2000. 2001, 2002 and 2003 were consulted. The four 
volumes carried 1271 items on the subject. The data so collected was analysed as 
under. 
4.1 Ranking of Periodicals: 
For the current information one looks on periodicals. They are the chief 
source of current information. The researchers and the scientists require current 
information to keep themselves abreast of what is going on in their own field of 
study. The study conducted by Bradford demonstrated that in every subject there 
are certain core journals that contribute most of the literature on a given subject. 
One of the hypotheses of Bradford was that, references are scattered 
throughout periodicals with a frequency approximately related inversely to scope. 
On this hypothesis, the aggregate of periodicals can be divided into classes 
according to relevance of scope to the subject concerned, but the more remote 
classes will, in the aggregate, produce as many references as the more related 
classes. 
This study is therefore, aimed at identifying the core periodicals in the 
subject 'Myopia'. 
In the collected data all 1271 references were found to be published in 
181 periodicals which were ranked upto 23'"'' position. However Table 4.1 Lists 
only 84 periodicals in which the frequency of occurrence of items is upto 2. The 
periodicals with less than 2 items have not been considered. 
Table 4.1 shows that, first rank was occupied by the journal titled "Journal 
of Cataract and Refractive Surgery" which form 12.35% of total references and 
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next two positions were occupied by journals viz. "'Journal of Refractive 
Surgery" and "Ophthalmology'" of which frequencies are 8.26% and 4.17% 
respectively. 
Table 4.1.1. shows that most literature on the 'Myopia' appeared in 8 
periodicals as total no of 483 items constituting of the total, appeared in those 
periodicals. They may be regarded as core journals in the field 'Myopia'. 
The journals having their frequency of occurrence in the range of 26-157 is 
8, those in range of 10-25 is 23 and those in range of 8-9 is 26. However, the 
number of items covered under the range of 10-25 are more than the items covered 
under the range of 8-9 (Table 4.1.1). It is, therefore, obvious that though most of 
the literature constituting 38% references appeared in core journals, the number of 
periodicals has been increasing for finding out much less number of items i.e. as 
many as 27 periodicals covered only 118 items (7.28%), 97 periodicals covered 97 
(7.63%) items. This is in accordance with Bradford's Law of scattering. 
This ranking list may be useful for the libraries in taking policy decisions 
regarding the subscription list of periodicals on the subject 'Myopia'. It will be 
equally important for the documentalists in preparing an exhaustive 
documentation list. The study may be useful for the scientists, as they would know 
the core journals carrying the highest percentage of items. 
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TABLE 4.1 
RANKING OF PERIODICALS 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
9 
9 
9 
9 
9 
10 
10 
11 
11 
Name of Periodicals 
Journal of Cataract and Refractive 
Surgery 
Journal of Refractive Surgery 
Ophthalmology 
American Journal of 
Ophthalmology 
Investigative Ophthalmology and 
Visual Science 
British Journal of Ophthalmology 
Optometry and Vision Science 
Pharmacological Research 
Ophthalmic and Physical Optics 
Acta Ophthalmologica 
Scandinavica 
Binocular Vision and Strabismus 
Ceske Oftalmologic ke Spolecnostic 
Chinese Journal ol'Ophthalmology 
Der Ophthalmologe 
Journal Francais d Ophtalmologie 
Klinicka Oczna 
Klinische Monatsblatter fur 
Augenheilkunde 
Retina 
Place 
U.S.A. 
U.S.A. 
U.S.A. 
U.S.A. 
U.S.A. 
U.K. 
U.S.A. 
U.K. 
U.K. 
Denmark 
U.S.A. 
Czeche 
China 
Germany 
France 
Germany 
Germany 
U.S.A. 
Freq. 
157 
105 
53 
45 
38 
33 
26 
26 
20 
19 
19 
19 
19 
19 
18 
18 
17 
17 
% 
age 
12.35 
8.26 
4.17 
3.54 
2.99 
2.60 
2.05 
2.05 
1.57 
1.49 
1.49 
1.49 
1.49 
1.49 
1.42 
1.42 
1.34 
1.34 
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19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
12 
12 
13 
13 
13 
13 
14 
14 
14 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
European Journal of Ophthalmology 
Japanese Journal of Ophthalmology 
Chung hua yen ko tsa chih 
(Chinese Journal of 
Ophthalmology) 
Cornea 
Experimental Eye Research 
Sociedad Espanola de Oftalmologia 
Current Eye Research 
Oftalmologia 
Ophthalmic Surgery and Lasers 
Clinical and Experimental 
Ophthalmology 
Journal of the Royal Society of 
Medicine 
Optometry 
Vision Research 
Acta Ophthalmologica 
Archives of Clinical and 
Experimental Ophthalmology 
Australian Journal of 
Ophthalmology 
Chang Gung Medical Journal 
Documenta Ophthalmologica 
Eye 
Eye and Contact Lens 
Graefes Archive for clinical and 
experimental Ophthalmology 
Italy 
Japan 
China 
U.S.A. 
U.K. 
Spain 
Netherlands 
Romania 
U.S.A. 
Australia 
U.K. 
U.S.A. 
U.K. 
Denmark 
U.S.A 
Australia 
Japan 
Netherlands 
U.K. 
U.S.A. 
Germany 
15 
15 
14 
14 
14 
14 
12 
12 
12 
10 
10 
10 
10 
9 
9 
9 
9 
9 
9 
9 
9 
1.18 
1.18 
1.10 
1.10 
1.10 
1.10 
0.94 
0.94 
0.94 
0.79 
0.79 
0.79 
0.79 
0.71 
0.71 
0.71 
0.71 
0.71 
0.71 
0.71 
0.71 
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40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
17 
17 
17 
17 
17 
17 
17 
17 
18 
Journal of American Association for 
Pediatric Ophthalmology and 
Strabismus 
Journal of the Medical Association 
of Thailand 
Journal of Pediatriac 
Ophthalmology and Strabismus 
Kliniche Monatsblatter Journal 
Nippon Ganka Gakkai Zasshi 
(Journal of Japanese 
Ophthalmological Society) 
Ophthalmologica 
Reanimatological Zhurnal 
Ryoikibetsu Shokogun Shirizu 
Seminars in Ophthalmology 
The CLAO Journal 
Annals of the Academy of Medicine 
BMJ 
(Clinical Research ed.) 
Bulletin de la Societe belged' 
Ophthalmologie 
Korean Journal of Ophthalmology 
Ophthalmology Clinics of North 
America 
Ophthalmic Epidemiology 
Strabismus 
The Lancet 
Survey of Ophthalmology 
U.S.A. 
\JS(\-
Germany 
Japan 
Switzerland 
Russia 
Germany 
Netherlands 
U.S.A. 
Singapore 
U.K. 
Belgium 
Korea 
U.S.A. 
Netherlands 
Netherlands 
U.K. 
U.S.A. 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
8 
8 
8 
8 
8 
8 
8 
8 
7 
0.71 
0.71 
0.71 
0.71 
0.71 
0.71 
0.71 
0.71 
0.71 
0.71 
0.63 
0.63 
0.63 
0.63 
0.63 
0.63 
0.63 
0.63 
0.55 
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59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
18 
18 
19 
19 
19 
19 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
21 
Transactions of the American 
Ophthalmological Society 
Visual Neuroscience 
Journal of Neuro Ophthalmology 
Society 
Journal of Pediatriac 
Ophthalmology and Strabismus 
Journal of the Formoson Medical 
Association 
Journal of the Optical Society of 
America 
Acta Ophthalmologica Scandinavica 
Supplement 
American Journal of Medical 
Genetics 
British Journal of Anesthesia 
Chinese Medical Journal 
Cognitive Brain Research 
American Journal of Optometry 
Association 
Clinical and Experimental 
Optometry 
European Journal of Pediatrics 
International Ophthalmology clinics 
MMW Fortschritte Dermedizin 
Nature 
Ophthalmic Genetics 
Ophthalmic Research 
Ophthalmology/Ganka 
— — . . . . 
U.S.A. 
U.K. 
U.S.A. 
U.S.A 
Hong Kong 
U.S.A. 
Denmark 
U.S.A. 
U.K. 
China 
Netherlands 
U.S.A. 
Australia 
Germany 
U.S.A. 
Germany 
U.K. 
Netherlands 
Switzerland 
Japan 
7 
7 
6 
6 
6 
6 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
0.55 
0.55 
0.47 
0.47 
0.47 
0.47 
0.39 
0.39 
0.39 
0.39 
0.39 
0.31' 
0.31 
0.31 
0.31 
0.31 
0.31 
0.31 
0.31 
0.31 
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79. 
80. 
81. 
82. 
83. 
84. 
22 
22 
22 
22 
22 
22 
Pata'logicheskaia Fiziologiia i 
Experimental Naia Terapiia 
Progress in Kelinal and i'yc 
Research 
The Journal of Biological 
Chemistry 
Voenno-Meditsinskii Zhurnal 
Wilderness and Environmental 
Medicine 
Yan Ke Xue Bao 
(Eye Science) 
Russia 
U.K. 
U.S.A. 
Russia 
U.S.A. 
China 
2 
2 
2 
2 
2 
2 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
TABLE 4.1.1 
SHOWING RANGE OF FREQUENCY 
S.No. 
1 
2 
3 
4 
5 
Frequency 
range 
26-157 
10-25 
08-09 
02-07 
00-01 
Total 
No. of 
Periodicals 
08 
23 
26 
27 
97 
181 
No. of 
Items 
483 
347 
226 
118 
97 
1271 
%age 
38.00 
27.30 
17.78 
9.28 
7.63 
99.99 
Cumu 
%age 
38.00 
65.30 
83.08 
92.36 
99.99 
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4.2. Country wise Distribution: 
It is a well known fact that certain countries give more research output in a 
particular subject than others. This information is very much useful, not only for 
the information managers in finalizing the subscription list of the periodicals, but 
also for the research scholars as they tend to know the countries that are leaders in 
the respective field. 
Table-4.2 contains a list of 24 countries producing research material on 
'Myopia'. These countries have been ranked on the basis of frequency of 
occurrence of items. It was observed that 55.65% of the total articles were 
published irom U.S.A. only. This is followed by U.K., Germany, Netherlands and 
China which produce 9.83%, 7.40%, 4.64% and 3.46% research items 
respectively. 
The analysis not only shows the most productive countries of research on 
'Myopia' but also indicates the wide coverage of Index Medians, as the 
publications from 24 countries of the world have been listed. 
TABLE 4.2 
COUNTRY WISE DISTRIBUTION 
S.No. 
1 
2 
J— 
4 
5 
6 
7 
8 
9 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
8 
Name of the country 
U.S.A. 
U.K. 
Germany 
Netherlands 
China 
Japan 
Spain 
Czech 
France 
Frequency of 
Occurrence 
720 
125 
94 
59 
44 
38 
33 
20 
20 
%age 
56.65 
9.83 
7.40 
4.64 
3.46 
2.99 
2.60 
1.57 
1.57 
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10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
9 
10 
10 
10 
11 
12 
13 
13 
14 
15 
16 
16 
17 
17 
17 
Switzerland 
Denmark 
Italy 
Russia 
Romania 
Thailand 
Belgium 
Singapore 
Hong Kong 
Australia 
Canada 
Taiwan 
Bulgaria 
India 
Slovakia 
Total 
19 
15 
15 
15 
12 
9 
8 
8 
6 
4 
2 
2 
1 
1 
1 
1271 
1.49 
1.18 
1.18 
1.18 
0.94 
0.71 
0.63 
0.63 
0.47 
0.31 
0.16 
0.16 
0.08 
0.08 
0.08 
47 
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4.3. Subject wise Distribution: 
Usually most of the materials on a given subject is published in the journals 
belonging to same subject. But, a sizable amount of literature is also published in 
periodicals of other related subjects. 
This analysis has been done on the basis of subject field of periodicals 
publishing the literature. Ulrich International Periodical i Directory (42"*^  ed., 
2004) has been used to know the subject fields of various periodicals. However, 
for 3 journal titles, which covered 3 items, no information about their subject field 
could be traced in the directory. 
Table 4.3 gives a subject wise break up in the field of 'Myopia'. This data 
show that the highest percentage of document i.e. 998 items constituting 78.52% 
of the collected data fall under 'Medical Sciences-Ophthalmology and 
Optometry'. The second, third, fourth and fifth positions to go to the 'Medical 
Sciences' with 124 items (9.76%), 'Medical Sciences-Psychiatry and 
Neurology' with 64 items (5.04%)), 'Medical Sciences-Orthopedics and 
Traumatology' with 16 items (1.26%) and 'Biology-Genetics' with 12 items 
(0.94%)) respectively. The total number of subjects covering the periodicals were 
23 in the field of 'Myopia'. 
TABLE 4.3 
SUBJECT WISE DISTRIBUTION 
S.No. 
1 
2 
3 
4 
Rank 
1 
2 
3 
4 
Subject Area 
Medical Sciences - Ophthalmology 
and Optometry 
Medical Sciences 
Medical Sciences- Psychiatry and 
Neurology 
Medical Sciences- Orthopedics and 
Freq. 
998 
124 
64 
16 
Freq. 
%age 
78.52 
9.76 
5.04 
1.26 
Cumu. 
freq. 
%age 
78.52 
88.28 
93.32 
94.58 
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5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
5 
6 
6 
7 
8 
9 
9 
10 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
Traumatology 
Biology - Genetics 
Medical Sciences-Experimental 
Medicine, Laboratory Technique 
Medical Sciences - Abstracting, 
Bibliographies, Statistics 
Sciences: Comprehensive works 
Pharmacy and Pharmacology 
Voice 
Physics - Optics 
Biology - Biochemistry 
Biology 
Medical Sciences - Anesthesiology 
Medical Sciences - Pediatrics 
Alternative Medicine 
Medical Sciences-Dentistry 
Medical Sciences-Internal 
Medicine 
Biology - Microbiology 
Medical Sciences-Obstetrics 
Medical Sciences-Radiology and 
Nuclear Medicine 
Matrimony 
Psychology 
Total 
12 
8 
8 
7 
6 
5 
5 
4 
2 
2 
2 
1271 
0.94 
0.63 
0.63 
0.55 
0.47 
0.39 
0.39 
0.30 
0.16 
0.16 
0.16 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
100 
95.52 
96.15 
96.78 
97.33 
97.80 
98.19 
98.58 
98.89 
99.05 
99.21 
99.37 
99.45 
99.53 
99.61 
99.69 
99.77 
99.85 
99.92 
100.00 
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4.4. Year wise Distribution: 
Currency of information is an important for any good indexing and 
abstracting service. The main objective of the chronological study is to find out 
current information published by Index Medicus. This study is useful in knowing 
the most productive year of items ranked. Through this study we will be able to 
know that how many articles were published in which year. 
Table 4.4 shows the chronological scattering of all references. It gives the 
number of items published in the volumes of 2000, 2001, 2002 and 2003 in 
different years. 
It is to be observed that the total frequency of occurrence of items in the 
volumes of 2000, 2001, 2003 and 2004 were 309, 32, 418 and 512 respectively. 
However, the total percentage ol' the frequency of occurrence of items in four 
volumes of Index Medicus was the highest i.e.24.23% in 2001. This is followed by 
2000, 2002, 2003 and 1999 with the total percentage of frequency of occurrence is 
23.21%, 22.82%, 19.59% and 8.50% respectively. Though the volumes of 2000, 
2001, 2002 and 2003 contain few references which were published in 1995, 1996, 
1997 and 1998. 
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TABLE 4.4 
YEAR WISE DISTRIBUTION 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
Period 
of 
Origin 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
Total 
Frequency of Occurrence 
Volume 
2000 
1 
2 
2 
2 
108 
194 
-
-
-
309 
Volume 
2001 
1 
-
3 
6 
-
22 
-
-
-
32 
Volume 
. 2002 
-
-
-
2 
-
62 
252 
102 
-
418 
Volume 
2003 
-
-
-
2 
-
15 
56 
190 
249 
512 
Total 
frequency 
of 
Occurrence 
2 
2 
5 
12 
108 
295 
308 
290 
249 
1271 
/o 
frequency 
of 
Occurrence 
0.16 
0.16 
0.39 
0.94 
8.50 
23.21 
24.23 
22.82 
19.59 
100 
Cumulative 
Frequency 
0.16 
0.32 
0.71 
1.65 
10.15 
33.36 
57.59 
80.41 
100 
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4.5. Language wise Distribution 
It is always useful for the researchers and the information scientists to know 
the language in which material in there are of specialization is published. This type 
of study provides information about the most dominant language on languages in 
which the literature on the subject 'Myopia' being produced. 
Table 4.5 shows the distribution of items according to the language of their 
publication out of a total of 1271 items, 1072 (84.34%) were published in English 
language. The second and third rank occupied by German and Russian with 42 
(3.30%) and 39 (3.07%) items respectively. This is followed by Chinese, French, 
Polish, Czech, Spanish, Rumanian etc. 
TABLE 4.5 
LANGUAGE WISE DISTRIBUTION 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
12 
12 
Subject Area 
English 
German 
Russian 
Chinese 
French 
Polish 
Czech 
Spanish 
Rumanian 
Japanese 
Slovakia 
Bulgarian 
Danish 
Dutch 
Total 
Frequency 
1072 
42 
39 
33 
21 
16 
15 
13 
8 
7 
2 
1 
1 
1 
1271 
Frequency 
%age 
84.34 
3.30 
3.07 
2.60 
1.65 
1.26 
1.18 
1.02 
0.63 
0.55 
0.16 
0.08 
0.08 
0.08 
100 
Cumulative 
frequency 
%age 
84.34 
87.64 
90.71 
93.31 
94.96 
96.22 
97.40 
98.42 
99.05 
99.60 
99.76 
99.84 
99.92 
100 
55 
>' X>JS-3960 
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4.6. Form wise Distribution 
The literature on the subject 'Myopia' has been published in many ditYerent 
forms such as letter, news, clinical conference, interview, patent etc. The main 
objective of this analysis is to know the forms in which the literature on the 
subject 'Myopia' is being published. This study helps the information 
scientists/librarians in knowing the most productive from of literature on the 
subjects. 
Analysis of collected data showed that literature on the subject 'Myopia' 
was published in ten different forms as shown in table 4.6. It is evident from the 
table that, 1129 items constituting 88.83% of the total data collected was published 
in the form of Periodical Article. The next four positions were occupied by Letter, 
Editorial, Discussion and News with 108(8.50%), 19(1.49%), 7(0.54%) and 2 
(0.16%)) references respectively. It may be stated that articles published in journals 
are the most vital media of communication among scientists belonging to the 
subject 'Myopia'. 
TABLE 4.6 
FORM WISE DISTRIBUTION 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Rank 
1 
2 
3 
4 
5 
5 
6 
6 
6 
6 
Subject Area 
Articles 
Letter 
Editorial 
Discussion 
News 
Clinical conference 
Interview 
Quiz 
Report 
Summit 
Total 
Frequency 
1129 
108 
19 
07 
02 
02 
01 
01 
01 
01 
1271 
Frequency 
%age 
88.83 
8.50 
1.49 
0.54 
0.16 
0.16 
0.08 
0.08 
0.08 
0.08 
1.00 
Cumulative 
frequency 
%age 
88.83 
97.33 
98.82 
99.37 
99.53 
99.69 
99.77 
99.85 
99.93 
100 
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4.7. Ranking of Authors 
In every subject, there arc a number of contributors. However, some of 
them are well known in a given field. It is, therefore, important to know the 
eminent scientists in the field of 'Myopia'. This information is equally useful for 
the librarians and researchers. 
Table 4.7 gives the name of authors with their individual contribution (i.e. 
number of papers). From the analysis it was found that 760 items were written by 
single authors and 511 items were written by more than one i.e. multiple authors. 
This shows the present trend of research in which joint efforts are involved to 
complete a research work. It may be noted that name for multiple authors were not 
given for each item in Index Medicus. 
Although this study is not sufficient to know the major contributors exactly, 
yet the present ranking list may be of considerable help to know the name of 
significant authors in 'Myopia' during 2000-2003. 
The name of first three most productive authors are: 
i. Saw, S.M. (17 items) 
ii. Ruiz-Moreno, J.M. (11 items) 
iii. Vetrugno, M. (9 items) 
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TABLE 4.7 
RANKING OF AUTHORS 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
Rank 
1 
2 
3 
4 
4 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
Name of Author 
Saw, S.M. 
Ruiz-Moreno, J.M. 
Vetrugno, M. 
Romano, P.E. 
Ruckhofer, J. 
Gimbel, H.V. 
Lyle, M. 
Monies - Mico, R. 
Nagy, Z.Z. 
Arevalo, J.F. 
Fledelius, H.C. 
Gwiazda, J. 
Haw, W.W. 
Kwok, A.K. 
Mrochen, M. 
Mutti, D.O. 
MC Brain, N.A. 
Rosa, N. 
Alio, J.L. 
Asbell, P.A. 
Autrata, R. 
Fulk, G.W. 
Fujikado, J. 
Gentle, A. 
Kurcnkov, V.V. 
Langrova, M. 
Maldonado, M.J. 
Patel, S. 
Rada, J.A. 
Zaidnik, K. 
Agarwal, A. 
Amoils, S.P. 
Ame, J.L. 
Bullimore, M.A. 
Carones, F. 
Frequency 
17 
11 
9 
7 
7 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
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36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
9 
Cho, P. 
Colin, J. 
Cochener, B. 
Cottriall, C.L. 
Dada, T. 
Gatinel, D. 
Gordonson, L.C. 
Guggenheim, J.A. 
Jimenez - Alfaro, I. 
Kobayashi, M. 
Knorz, N.C. 
Lee, D.H. 
Lee, J.B. 
Lem, D.S. 
Lorencova, V. 
Ninomiya, S. 
Raj, A. 
Rose, K.A. 
Rosenfield, M. 
Rashad, K.M. 
Schipper, L 
Schaeffel, F. 
Schmid, K.L. 
Seiler, T. 
Seitz, B. 
Sheludchenko, V.M. 
Spadea, L. 
Srivannaboon, S. 
Teichmann, K.D. 
Trindade, F. 
Vajpayee, R.B. 
Villarreal, G.M. 
Vincigurra, P. 
Yoshida, T. 
Akiba, J. 
Alharbi, A. 
Alessio, G. 
Anderson, N.J. 
Anera, R.G. 
Artola, A. 
Aras, C. 
Aung, T. 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
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78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
Back, T.M. 
Baba, T. 
Bleckmann, H. 
Brunette, I. 
Cennamo, G. 
Chaidaroon, W. 
Charman, W.N. 
Chen, S. 
Choi, M.Y. 
Cinal, A. 
Czepita, D. 
Damiano, R.E. 
Davis, E.A. 
Dick, H.B. 
Doughman, D.J. 
Durson, D. 
Edwards, M.H. 
El-Danasoury, M.A. 
Ehies, P. 
Feiz, V. 
Fogla, R. 
Fredrick, D.R. 
Geor-Giev, N. 
Giessler, S. 
Gierek-Ciaciura, S. 
Glacet-Bernard, A. 
Goss, D.A. 
Gonvers, M. 
Grabner, G. 
Gusek-Schneider, CJ.C. 
Guell,J.L. 
Guzowski, M. 
Harris, W.F. 
Hazel, C.A. 
He, J.C. 
Hersh, P.S. 
Hieda, 0. 
Hoh, H. 
Huang, D. 
Hung, G.K. 
Ikuno, Y. 
Iribarren, R. 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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120. 
121. 
122. 
123. 
124. 
125. 
126. 
127. 
128. 
129. 
130. 
131. 
132. 
133. 
134. 
135. 
136. 
137. 
138. 
139. 
140. 
141. 
142. 
143. 
144. 
145. 
146. 
147. 
148. 
149. 
150. 
151. 
152. 
153. 
154. 
155. 
156. 
157. 
158. 
159. 
160. 
161. 
r -
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
Jin, N. 
Juhas, I. 
Kandaj^S. 
Kennedy, R.M. 
Khatsukov-B.K., H. 
Kinge, B. 
Kubena, T. 
Kuchle, M. 
Kumano, Y. 
Malecage, F.I. 
Maloney, R.K. 
Makarov, LA. 
Markos, S. 
Martin-Sanchez, M.D. 
Mc-Donaid, M.B. 
Menezo, J.L. 
Midelfart, A. 
Montard, M. 
Moschos, M.N. 
Munoz, G. 
Naiglin, L. 
Nakatsuka, C. 
Nassaralla, B.R. 
Nicoara, S. 
Ngugen, N.X. 
Odenthal, M.T. 
Okovitov, V.V. 
Ozdamar, A. 
Pallikaris, I.G. 
Pop, M. 
Primack, J.P. 
Probst, L.E. 
Rah, M.J. 
Rao, S.K. 
Richards, A.J. 
Rosen, E.S. 
Rosjkowsksa, A.M. 
Rotberg, M. 
Sanders, D.R. 
Shah, S. 
Shih, M.H. 
Siegwart, J.T. Jr. 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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162. 
163. 
164. 
165. 
166. 
167. 
168. 
169. 
170. 
171. 
172. 
173. 
174. 
175. 
176. 
177. 
178. 
179. 
180. 
181. 
182. 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
Signos, D.S. 
Smith, E.L. 3'" 
Smirennaia, E. 
Stone, R.A. 
Stojanowic, A. 
Takashima, T. 
Tarutta, E.P. 
Thibos, L.N. 
Tong, L. 
Troilo, D. 
Twa, M.D. 
Ucakhan, 0.0. 
Vongthongsri 
Walker, M.B. 
Walline, J.J. 
Winkler Von Mohrenfels, C. 
Wirbelaver, C. 
Wong, T.Y. 
Yang, B. 
Yildrim, R. 
Zadok, D. 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
64 

Jippfication of (BiSUometric Laws 
APPLICATION OF BIBLIOMETRIC LAWS 
To check the validity of bibliometric laws over the collected and 
analysed data, the next step is the application of bibliometric laws, after their 
interpretation. 
5.1. Bradford's Law of Scattering: 
This law states that, "If scientific periodicals are arranged in order of 
decreasing productivity of articles on a given subject that may be divided into 
a nucleus of periodicals, more particularly devoted to the subject and several 
groups or zones containing the same number of articles as the nucleus, when 
the number of periodicals in the nucleus and succeeding zones will be given as: 
l:n:n^ 
(where T is the umber of periodicals in the nucleus and 'n' is a multiplier). 
To check the validity of this law, 161 periodicals were divided into three 
zones according to their productivity. In the first zone, 6 journals contained 431 
items, in the second zone 28 journals contained 426 items and remaining 147 
journals contained 414 items in the third zone. According to this, the 
periodicals in each zone covered approximately 1/3 items of the total. This 
analysis shows, phenomenon of scattering of items in different zones of 
journals. 
For this study, data has been taken from tablc-4.1 and table 4.1.1 
'Ranking of periodicals' and 'Range of Frequency' respectively. 
The first zone is the nucleus zone as it contains 6 periodicals, followed 
by 28 periodicals in the second zone and 147 periodicals in the third zone. The 
zones, thus identified will form an approximately geometric progression as 
given below: 
6:28:147 
Here 28 s 30 = 6 x 5 (Approx.) 
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147 s 150 = 6 X 5 X 5 (Approx.) 
Therefore, now the series is 
6 : 6 x 5 : 6 x 5 x 5 
on substituting, 
5 = n 
we get, 6 : 6n : 6n 
i.e. 1 : n : n^  
i.e. 1 : n : n^  (where ' 1 ' is the number of periodicals in the nucleus and 
'n' is a multiplier). 
Hence the Bradford Law is proved scientifically. 
TABLE 5.1 
BRADFORD'S TABLE 
S.No. 
1 
2 
3 
4 
5 
6 
Total 
7 
8 
9 
10 
11 
12 
13 
No. of Journals 
6 
2 
1 
5 
2 
2 
2 
4 
Cumulative No. 
of Journals 
1 
2 
3 
4 
5 
6 
Total 
8 
9 
14 
16 
18 
20 
24 
No. of Items 
157 
105 
53 
45 
38 
33 
431 
52 
20 
95 
36 
34 
30 
56 
Cumulative No. 
of Journals 
157 
262 
315 
360 
398 
431 
483 
503 
598 
634 
668 
698 
754 
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14 
15 
16 
Total 
17 
18 
19 
20 
21 
22 
23 
24 
Total 
3 
4 
3 
28 
15 
8 
3 
4 
5 
9 
6 
97 
147 
27 
31 
34 
Total 
49 
57 
60 
64 
69 
78 
84 
181 
Total 
36 
40 
27 
426 
135 
64 
21 
24 
25 
36 
12 
97 
414 
790 
830 
857 
992 
1056 
1077 
1101 
1126 
1162 
1174 
1271 
The number of journals in the nucleus can be obtained by plotting f (r) 
and log n on semi logarithmic graph paper (a bibliograph), where f (r) is 
cumulative frequency and log "n' is log of rank of journals as shown in the 
graph. This graph is drawn with the help of data an-^ lysed and coupled in table 
5.1. 
The log value of 6 journals in the first zone is 0.7781 the log value of 28 
journals in the second zone in 1.4471 and the log value of 147 journals in the 
third zone is 2.1673. 
Taking log n on x-axis and number of items in each zone on y-axis, a 
graph was plotted as shown. The bibliograph, thus obtained, is found to be, by 
and large, similar to Bradford's Bibliograph. As the graph begins as a rising 
curve API and continues as a straight line. The rising part of the graph 
represents the nucleus of high productive journals. The point PI, P2 and P3 on 
the bibliography are the boundaries of three equi-productive zones in which 
almost the same number of articles as the nucleus (represented by OYl = Yl 
Y2 = Y2 Y3) are derived from an increasingly larger number of journals 
(represented by 0X2 X2 and X2 X3). Thus the Bradford's law is proved. 
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5.2 Lotka's inverse Square Law; 
The Lotka's Law states that the number of scientists who contribute 'n' 
paper will be 1/n^  of those who contributed only one paper. During the present 
analysis it was observed that 942 authors have contributed 1271 items. Out of 
942 contributors, only 182 authors have contributed more than one paper and 
rest 760 authors have contributed only one paper each giving single 
contribution. However, according to Lokta's Law, single contributors should 
account for 60% of the total. 
Lotka's law was applied to know the number of scientists contributing 2 
papers, 3 papers and 4 papers respectively, as given below: 
5.2.1 Scientists Contributing two papers 
As we know that the number of authors contributing only one paper are 
760, the number of scientists contributing 2 papers may be calculated by the 
formula. 
XT e . . . . ,• , • No. of Scientists Publishing 1 Paper No. 01 scientists publishing n paper = :; ^ f:— 
n" 
On substituting, n = 2 in the above formula 
No. of Scientists publishing 2 papers = - y 
= ^ = 190 
4 
The number of scientists publishing 2 papers should be 190. However, an 
analysis of data from table 4.7 indicates that 113 author have contributed 2 
papers which is far less than the figure, obtained by applying Lotka's law. 
5.2.2 Scientists Contributing Tliree Papers 
Out substituting, n- 3 in the formula we get, 
No. of scientists publishing 3 papers ^ —^ 
9 
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During the analysis it was found that only 39 authors contributed 3 
papers each, which is again far less than the calculated figure i.e. 85. 
5.2.3 Scientists Contributing Four Papers 
On Substituting n = 4 in the formula we get, 
760 
No. of Scientists publishing 4 paper 
4' 
^ = : 4 7 . 5 0 = 4 8 
16 
The analysis of the actual data shows that only 12 authors again contributed 4 
papers which is far less than the calculated figure i.e. 48. 
It may, therefore, be conducted that the trends of research now a days 
have change as compared to the period when Alfred Lotka formulated his law. 
At present, Interdisciplinary methods of research are common among the 
scientists and most of the articles are now written in joint authorship. This is 
why on the basis of the analysis of the present data, it is difficult to testify the 
validity of Lokta's law. 
5.3. Zipf s Law of Word Occurrence 
This law states that in a long textual matter, if words arc arranged in 
their decreasing order of frequency, then the rank of any given word of the text 
will be inversely proportional to the frequency of occurrence of the word i.e. 
r ocl/f (where 'r' is rank and T is frequency) 
rf = c(where, c is constant) 
taking log on both sides 
log (r)= log (c) - log (f) 
or log (f) + log (r) = c (where c is constant) 
To apply this law, the words (terms) were collected from the title of the 
articles and ranked from the title of the articles and ranked accordingly to their 
frequency of occurring uptol3?times are given in the table - 5.2. 
On the application of this law, it is found that log of frequency of 
occurrence when added to log of their rank, the results are almost same for 
each word. 
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The log of frequency of three most potent words appeared in the titles 
on the subject 'Myopia' are given below: 
5.3.1. Word : Myopia 
Frequency : 751 times 
Rank 1 
Log of frequency + log of rank 
Log751 +log 1-3.3468 + 0 
= 3.3468 
5.3.2. Word : Laser 
Frequency : 398 
Rank : 2 
Log of frequency + log of rank 
Log 398 + log 2 - 3.2987 + 0.3010 
= 3.5997 
5.3.3. Word : Situ Keratomileusis 
Frequency : 279 
Rank : 3 
Log of frequency + log of rank 
Log 279 + log 3 = 3.4456 + 0.4771 
= 3.9227 
Thus, it is proved that Zipf s law is valid even today. 
TABLE 5.2 
RANKING OF WORD OCCURRENCE 
S.No. 
1 
2 
3 
4 
Rank 
1 
2 
3 
4 
Words 
Myopia 
Laser 
Situ Keratomileusis 
Photorefractive Keratectomy 
Frequency 
751 
398 
279 
265 
Log (c) 
3.3468 
3.2987 
3,4456 
3.4645 
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5 
6 
7 
8 
9 
5 
6 
7 
8 
9 
Cataract Surgeiy 
Refractive Surgery 
Astigmatic Keratectomy 
Cornea 
Corneal Ring Segments 
209 
189 
168 
146 
137 
3.4662 
3.4524 
3.4557 
3.4195 
3.4154 
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CONCLUSION AND IMPLICATIONS 
Bibliometric methods based on statistical analysis can be used for 
eliminating low-quality literature and to select a small portion of significant, 
reliable and relevant high quality publications. The analysis can be done by 
observation, measurement, and grouping. 
This study is conducted on the data collected from four volumes of 
Index Medicus (i.e. 2000, 2001, 2002 & 2003). 
The main objective of the bibliometric study is to know the leading 
countries, contributors, and form of the documents, language, and core journals 
etc. on the subject "Myopia". 
This whole study was conducted by using bibliometric techniques. After 
the collection of data from Index Medicus, it was analyzed and results were 
shown in the fonn of tables and graphs. Lastly Bibliometric laws were tested. 
The following are the major findings of the study. 
1. From the study, it is found that the journal titled "Journal of Cataract 
and Refractive Surgery" published from U.S.A. is most productive, 
reporting 157 items i.e. 12.35% of the total literature, this is followed by 
Mournal of Refractive Surgery' published from U.S.A. with 105 items 
i.e. 8.26% of the total and 'Ophthalmology' published from U.S.A. with 
53 items i.e. 4.17% of the total literature. 
2. Subject wise distribution shows 998 (78.52%) literature, belong to the 
subject 'MS-Ophthalmology and Optometry', 'Medical Sciences' with 
24 (9.76%), 'MS-Psychiairy and Neurology' with 64 (5.04%o) items and 
so on. 
3. The analysis of year wise distribution concludes that highest amount of 
documents were produced in the year 2001 with a total of 308 (24.23%) 
references on the subject 'Myopia'. The other productive years are 2000, 
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2002, 2003 and 1999 accounting for 295 (23.21%), 290 (22.82%) 249 
(19.59%), and 108 (8.50%) items respectively. This shows the current 
information published by Index Medicus. 
4. The language wise distribution shows that 84.34% of literature in the 
field "Myopia" published in 'English language' whereas 15.66% 
literature is published in other languages. This study may be helpful in 
the provision of translation services in the information centers. 
5. The literature on the subject 'Myopia' was found to be published from 
24 countries. USA is the leading country with 720 (56.65%) items of the 
total. This is followed by UK and Germany with 125 (9.83%o) and 
94(7.40%) items respectively. 
6. The study regarding the form wise distribution of items concluded that 
the most of the literature on the subject was published in the form of 
articles, out of a total 1129 (88.83%) items published as articles. The 
rest are followed by letters, editorials, discussions etc. 
7. Author wise distribution shows that 760 (59.80%) items were 
contributed by single authors and 511 (40.20%) items were written by 
more than one authors. 
'hree most productive authors in the field 'Myopia' are as follow^ 
1. Saw,S.M. (17 items) 
2. Ruiz-Moreno, .I.M. (11 items) *^ f^ Nn. / .C5. . . 1.' 
3. Vetrugno, M. (9 items) Xsit • ^\^/ 
While applying of bibliometric laws, on the collected data, its "found that 
Bradford and Zipf s Laws are still used. However Lokta's law could not be 
testified probably because of the changing trends of research now a days. 
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